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S → GN GV V → 	
ßìÝäà
GV → V GN V →
ñÛêÜ´é«à
















































































































GV → V GN
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GV → Pron V
¦
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S → GN GV V → 	
ßìÝäà
GV → V GN V →
ñÛêÜ´é«à

























































































(VN , VT , S, P, pi)

ŁÙ

























































































































αj ∈ (VN ∪
VT )
∗ ~m0V:¥°%6~ %ﬁº












































































































































































































































































































































































































(VN , VT , S, P, pi)
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∀α ∈ I ∪A : ∀η ∈ s(α) : σα′∈IPS(α, α
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eb = ({a1 . . . ag}, (b1 . . . bg, c1 . . . cg), Fb)
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r ←f q1 ∧ · · · ∧ qn ∧ φ
ŁÙ
f ∈ [0, 1]
¦
´
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(x2, y2), . . .





































































































½|¥Ł*0~¥£J0~&¥Ł  ~ %V~¥£:~h  6~º
f1(x, y) =
{

































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































¨]©~ªf«$¬®­¯3° Argmaxp∈PC H(p) Argmaxλ Ψ(λ)
±
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±
ª¸¯qÔ¸´a·]° p ∈ PC



















































































































































i ∈ {1, 2, . . . , n}
L
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ª NT = {N1, N2, . . . , Nm}
6¡~h%0~h46~:~0¢J4HŁ~m.6Ł:0~h0 %:£-
ª S ∈ NT
~ﬁ0¢*4-Ł~:~:h %0h
ª R = {r1, r2, . . . , rn}
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k p˜(T (rk))p(rk|T (rk))fi(rk, T (rk)) =
∑
k
p˜(rk, T (rk))fi(rk, T (rk))
⇒ p˜(T (ri))p(ri|T (ri)) = p˜(ri, T (ri))
⇒ p˜(T (ri))p(ri|T (ri)) = p˜(T (ri))p˜(ri|T (ri))
⇒ p(ri|T (ri)) = p˜(ri|T (ri))
⇒ p(ri|T (ri)) =
p˜(ri, T (ri))∑
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+ |C| = Bλ(λ
′)
¾À~m
























































































































































































































































































































































































































































































y→w V (y)C(y, [j, ri, k])
Ã~m
®hDÙ 60Ł::6





























































































insider[i, A→ BC, i + l] := insider[i, A→ BC, i + l]
+insides[i, B, i+ t] ∗ insides[i+ t, C, i+ l] ∗PA→BC (α)
insides[i, A, i + l] := insides[i, A, i + l]








insider[i, A→ B, i + l] := insider[i, A→ B, i + l]
+insides[i, B, i + l] ∗ PA→B(α)
insides[i, A, i + 1] := insides[i, A, i + 1]





















outside[i, B, i + t] := outside[i, B, i + t]
+outside[i, A, i+ l] ∗ insides [i+ t, C, i+ l] ∗PA→BC (α)
outside[i + t, C, i + l] := outside[i + t, C, i + l]






outside[i, B, i + l] := outside[i, B, i + l]















































¥Ł ~0Ł  ~:~mV¥ŁJ~,Q¥~hd
,:F HŁ¢*6Ì ~∑










Sr(α) := Sr(α) + Z−1λ,w(t)
∑
y→w V (y)C(y, [j, ri, k])
¾
























































































































































































































Pˆ1(B1) = 4(1− f)/(2 + f)


































fˆ1 = Pˆ1(τ =













































































































































fˆ3 = Pˆ3(τ = A3|τ ∈ {A3, B3}) = f













































































































































































































































































































|E(τ˜ ) ∩E(τ˜ ′)|
|E(τ˜ )|
, Tx(Rap)(τ˜) =


























































































































































1 0, 782 0, 989 0, 988
Âﬁ}.ÁbÂ




ï·ŁJ:h~ Ä£&¾Àã,%JÃ Ä£&¾×¾D%¥Ã ¿ ê
Å6}.ÁsÂ
1 0.568 0.964 0.962
Âﬁ}.ÁbÂ
1 0.605 0.968 0.966
Ç d60Łw:»Ä`£¡&~h00~h6
8, 6% 11, 4% 10, 3%
Test 6= Apprentissage




0, 135 0, 472 0, 911 0, 927
Âﬁ}.ÁbÂ




ï·ŁJ:h~ Ä£&¾Àã,%JÃ Ä£&¾×¾D%¥Ã ¿ ê
Å6}.ÁsÂ
1 0.860 0.983 0.982
Âﬁ}.ÁbÂ
1 0.866 0.984 0.983
Ç d60Łw:»Ä`£¡&~h00~h6
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τ1, . . . , τm
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F (τ) = f(τ)f(r(τ))

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τ = A(τ1, . . . , τk) =
I


























































































































































































f(τ) 1 1 1 1 1 1 1 1



































p(α) a0 a1 b0 b1 sa sb sa0 sa1 sb0 sb1

















Ê Ê Ê Ê A A
> > > >
DOP 1/2 1/2 1/2 1/2 2/24 2/24 1/24 1/24 1/24 1/24












< = ? =
@
< = ? >
@
< > ? =
@
< > ? >
f(α)
É A A A A
> > > >








ó sa · a0 + sa0
£ I o sa · a1 + sa1
£ ,
ó sb · b0 + sb0
£ ,











































































f(τ) 1 1 1 1 1 1 1 1
F (τ) 1/8 1/8 1/8 1/8 1/8 1/8 1/8 1/8
PSCFG 1/8 1/8 1/8 1/8 1/8 1/8 1/8 1/8



















































































































f(τ) 2 1 1 1 2 1






























. . . . x x x o o
DOP 1/2 1/2 1/2 1/2 2/24 2/24 2/24 1/24 1/24

































n o . x x o x o














































f(τ) 2 1 1 1 2 1 0 0
F (τ) 1/4 1/8 1/8 1/8 1/4 1/8 0 0
PSCFG 1/8 1/8 1/8 1/8 1/8 1/8 1/8 1/8
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&¬~·L®[¨&®[?Å¨Ä§· ¨§¬´³¬R1¨yª` ¬´«(©  R­
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α∈σ(τ) φ(α, τ) = 1

f





c  gF  9 ûFü*:©ýÀ T
α 






























































































































p(α) a0 a1 b0 b1 sa sb sa0 sa1 sb0 sb1
















f(α)      
   
DOP 1/2 1/2 1/2 1/2 2/24 2/24 1/24 1/24 1/24 1/24
F (α) 1/2 1/2 1/2 1/2 1/4 1/4 1/8 1/8 1/8 1/8
N(α) 0 0 0 0 1 1 1 1 1 1
2−N(α) 1 1 1 1 1/2 1/2 1/2 1/2 1/2 1/2
DOP ′ 1/2 1/2 1/2 1/2 1/8 1/8 1/16 1/16 1/16 1/16












   

   

   

   
f(α)     
   
DOP 4/24 2/24 2/24 2/24 2/24 1/24 1/24 1/24 1/24
F (α) 4/8 2/8 2/8 2/8 2/8 1/8 1/8 1/8 1/8
N(α) 2 2 2 2 2 2 2 2 2
2−N(α) 1/4 1/4 1/4 1/4 1/4 1/4 1/4 1/4 1/4





















































p(α) a0 a1 b0 b1 sa sb sa0 sb0 sb1










f(α) £ £ £ £ ¤ ¤ ¤
   
DOP 1/2 1/2 1/2 1/2 2/24 2/24 2/24 1/24 1/24
F (α) 1/2 1/2 1/2 1/2 1/4 1/4 1/4 1/8 1/8
N(α) 0 0 0 0 1 1 1 1 1
2−N(α) 1 1 1 1 1/2 1/2 1/2 1/2 1/2
DOP ′ 1/2 1/2 1/2 1/2 1/8 1/8 1/8 1/16 1/16












  ¡  
¢
   ¡ 
¢







DOP 4/24 1/24 3/24 2/24 2/24 1/24 2/24 1/24
F (α) 4/8 1/8 3/8 2/8 2/8 1/8 2/8 1/8
N(α) 2 2 2 2 2 2 2 2
2−N(α) 1/4 1/4 1/4 1/4 1/4 1/4 1/4 1/4






































f(τ) 1 1 1 1 1 1 1 1
F (τ) 1/8 1/8 1/8 1/8 1/8 1/8 1/8 1/8
PSCFG 1/8 1/8 1/8 1/8 1/8 1/8 1/8 1/8
PDOP 1/12 1/12 1/12 1/12 1/6 1/6 1/6 1/6














































f(τ) 2 1 1 1 2 1 0 0
F (τ) 1/4 1/8 1/8 1/8 1/4 1/8 0 0
PSCFG 1/8 1/8 1/8 1/8 1/8 1/8 1/8 1/8
PDOP 6/48 4/48 4/48 7/48 11/48 9/48 2/48 5/48
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x p(x) = 1
{o















































































































































log(sa0 + sa · a0) +
1
8
log(sb0 + sb · b0) +
1
8





















































































sa′ ∝ 14 ·
sa.a0
sa.a0+sa0







sa0′ ∝ 14 ·
sa0
sa.a0+sa0
sb0′ ∝ 18 ·
sb0
sb.b0+sb0

































sa0b1′ ∝ 18 ·
sa0b1
sab.a0.b1+sa0b.b1+sab1.a0+sa0b1
sa1b0′ ∝ 14 ·
sa1b0
sab.a1.b0+sa1b.b0+sab0.a1+sa1b0
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α ∈ ΩS \ C
|σ[ΩS ]|








































































f(τ) 2 1 1 1 2 1 0 0
p˜(τ) 1/4 1/8 1/8 1/8 1/4 1/8 0 0
PSCFG 1/8 1/8 1/8 1/8 1/8 1/8 1/8 1/8
PDOP 6/48 4/48 4/48 7/48 11/48 9/48 2/48 5/48
PDOP ′ 12/64 8/64 8/64 7/64 11/64 9/64 4/64 4/64































































































































































































































































































































































a g Tbacaed f Y[VO^
_




























































t ÆÇ u ÊJÒ9vµÎÔµÏ ÔµÑxwJÍÏÌnyn2µÏ

































































































































































































































































































































































































































s/tywt/¸s/{xÜ r/s/n{x wl¨tu s¢{joqpqrul{§z|{®j ¢{xoUtu{nrpxtu{®n{xÜz|rjoqpwlnjoq{x























































































(λα1 , . . . , λαn)
{o
(fα1(d), . . . , fαn(d))
pq{xq©{z|oqln¯{ {jo§u{jSz|rjyxqls/pwjotu{Jn{x«¬pw {joxs/{Jw
pw wlnpq{kxqrjols/{joqlÃõyx®ywpn{tup®ljys/lz|{
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p˜(w, t) log pλ(t|w)
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eλsa0b0 + eλsa0b+λb0 + eλsab0+λa0 + eλsab+λa0+λb0














































































































































































































































































































































































































|E(τ˜ ) ∩E(τ˜ ′)|
|E(τ˜ )|
, Tx(Rap)(τ˜) =
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âCÙÒç÷øË×ﬀï2Õ	ÍÎÏ	Ö~ÓúÖ±Ë×*ÍYÙ7ÑoÐ Ò*Õ	ÏÒýÔlÏ·÷Ùù2ËÖ ÙÔlÕð~ÞCÙ7Ó*Ï âþËÞ±× âþËÞ±ßËÐo× C	Ó*×*Ï½Ù7â±âÏ	Ñ Õ	ÏÒ
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ST (X → Y Z) = X
Ý
SQ(X → Y Z, 1) = Y
Ï	Ó

































































































































































































































N(T ) ⊗ IN∗ ⊗ N(T )
Ô±Ù7ÖCÒ®ÑoÞ±ÐoíUÍ]C	ÍÎÏÝ(ð~Þ±Ð0å
(rp, k, rf )
÷øÙ7Ð Ó§ï2Ë×*×*ÏÒ*âËÖCÔl×*Ï












































n1 = (S → NP VP, x1);
n2 = (NP → Art N, x2);
n3 = (Art→ la, x3);
n4 = (N → fleur, x4);
n5 = (VP → V N, x5);
n6 = (V → crie, x6);






(n1, 1, n2); (n1, 2, n5);
(n2, 1, n3); (n2, 2, n4);





(S → NP VP, x1)




(N → fleur, x4)
2
(VP → V N, x5)
2
(V → crie, x6)
1




N ′(T ) =


n′1 = (S → NP VP, x4);
n′2 = (NP → Art N, x3);
n′3 = (Art→ la, x6);
n′4 = (N → fleur, x2);
n′5 = (VP → V N, x8);
n′6 = (V → crie, x100);



































































































































































































































































































































































































x 6∈ X(T1) ∪X(T2)
Ý





























































































 T1 ∪ T2 = (N(T1) ∪N(T2), L(T1) ∪ L(T2))
 T1 ∩ T2 = (N(T1) ∩N(T2), L(T1) ∩ L(T2))





























































































































 i 6= j ⇒ N(ti) ∩N(tj) = ∅
 N(t1) ∪ · · · ∪N(tk) = N(T )
 L(t1) ∪ · · · ∪ L(tk) ⊂ L(T )
<ÙYÖ±ËÓﬀÙ7Ó*ÐoËÖ






































































































δ = 〈t1, . . . , tn〉
Ï	Ó


























δ′ ≤ δ m
∀(δ, δ′) ∈ ∆(t)2,




















∀(δ, δ′) ∈ ∆(t)2,



















































⇔ ∀δ′ ∈ ∆G(t)(δ




























































































































































































































































































































































































δ >>∈ ∆G(t) / δ



















































E = ∆G(t) \ {δ
′ ∈ ∆G(t)|δ
























































































































































∀(i, j) ∈ [[1, k′]]⊗ [[1, k]],mapδ′δ(t
′






































































































































































M : {δ′ ∈ ∆G(t)|δ
′ ≤ δ} −→ ∆G(t1)⊗ · · · ⊗∆G(tk)






























































i) = ∪tj∈δ ∪t′i∈δj L(t
′














































































































































m map−1δ′δ(tj) ⊂ δj
hÕ]ÑWß3ÐoÏ	ÖzÓæÙGßÏï\ÑoÏÒæÔlÏ	ÞlÛ½ÐoÖCï2Ñ ÞCÒ*ÐoËÖCÒ
â±×*Õï2ÕÔlÏ	Ö~Ó*ÏÒ




∀(δ1, . . . , δk) ∈ ∆G(t1)⊗ · · · ⊗∆G(tk),
∃δ′ ∈ ∆G(t)/δ
′ ≤ δ et M(δ′) = (δ1, . . . , δk)
?
×
∀δ′ ∈ ∆G(t) /δ





















































































































































































































































∀t1, t2 ∈ G/(t1 ∪ t2)
ÏÒ*ÓVÞ±ÖúÙ7×*à±×*ÏÝ


































































































































































1, . . . , t
|δ1|
1 , . . . , t
1



















δ = 〈t1, t
′























































































































































N(t >> ∪t′i) ∈ N(t2 ∪ t1) \ N(t1)
Ï	Ó
L(t >> ∪t′i) ∈












































































































































































































































m δ1 = {t
1







































τ ij ∈ G,
âþËÞ±×VÓ*ËÞ±Ó






















































































































































































































































































































































































m t1 ⊂ t
′
1, t2 ⊂ t
′























































































































ª t1 ∪ t2 ∈ G

E@F£E ¿wR½Iê*MOR N 3M*õOK³LK3M 7/À 7ô3M6R õOR Pﬁ3úQûMOÁ Kô3úK³Ló

























































































































m ∃(np, i, nf) ∈ L(t)
Ï	Ó





































































(S → NP VP, x1)





(S → NP VP, x1)




(N → fleur, x4)
2
(VP → V N, x5)
2
(V → crie, x6)
1
(N → vengeance, x7)
2
ÏÒ*Ó































































































t1, t2 ∈ G/t1 ∪ t2
ÏÒﬀÓÌÞ±ÖçÙ7×*à±×*Ï±ê<ËÓ*ËÖCÒ
m I = t1 ∩ t2
Ï	Ó














































































































































































ËÖCï Ù7ÞCï2Þ±Ö Ö4ñÞCÔ ÔlÏ
t2 \ I
















































































t1 ∈ G1, t2 ∈ G \ G1
?
ÖäâþÏ	Þ±ÓcÙ7ÑoË×ﬀÒ¿Õï2×*Ðo×*Ï




























t1 ∈ G \ G1, t2 ∈ G1
<ÙëÔlÕ	ÍÎËÖCÒﬀÓ*×ﬀÙ7Ó*ÐoËÖ ÔlÞúï	ÙÒBâ±×*Õï2ÕÔlÏ	Ö~Ó<Ù7ÍÎé	Ö±ÏñÔlÏŁÑ ÙæÍ]C	ÍÎÏØ÷Ùù2ËÖ
m t2 ⊂ t1 ⇒































t1, t2 ∈ G1













































































































































































































































































































































































































































































































































∀t′ ∈ G ∪ {t0}/t0 ∪ t
′ 	 óöB% 
 ô  + Q	
ª t0 ∪ t
























































































































































































































































































































































































































































































































































































































































































































































































δ′ ∈ ∆G(t)/δ < δ
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±Ê10h*lÕ]Ñ Ò<ÒﬀÏæï2ËÍÎâþË×*Ó*Ï	Ö~ÓñÕ	ã Ù7Ñ Ï	ÍÎÏ	Ö~Ó[ÍÎÐoÏ	ÞlÛúÏ	Ö ãÕ	Ö±Õ	×ﬀÙ7ÑoÐ ÒﬀÙ7Ó*Ð ËÖÝÑUÚRÙ7Í\Õ	ÑoÐoË×ﬀÙ7Ó*ÐoËÖ
Õ	ÓﬀÙ7Ö~ÓBÔ(ÚRÙ7Þ±ÓﬀÙ7Ö~ÓBâ±ÑoÞCÒWÖ±Ï	Ó*Ó*ÏØðzÞ±Ï<ÑoÏ§ï2Ë×*â±ÞCÒBÔ(ÚRÙ7â±â±×*Ï	Ö~Ó*Ð ÒﬀÒﬀÙ7ãÏ<Ï	ÓÌÑ Ùñã×ﬀÙ7ÍÎÍYÙ7Ðo×*Ï§Ò*ËÖ~Ó











































































































































































































































































































×*Ï	ÍÎâ±Ñ Ùù	Ù7Ö~Ó®Ñ Ùçâ±×*ËàCÙ7à±Ð ÑoÐoÓ*ÕäÔlÏÎÑUÚÕ	ÍÎÐ ÒﬀÒ*ÐoËÖ Ô(ÚÞ±Ö±Ï\â ±×ﬀÙÒ*ÏÎâCÙ7×¢ÒﬀÙçÍÎËGáÏ	Ö±Ö±Ï








































÷ ýôþ ð#" õ%$'& û
  (
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u1, . . . , un m






{u1 . . . , un}
ÝzâþËÞ±×9Ó*ËÞ±Ó
1 ≤ i ≤
m
Ï	Ó¿Ó*ËÞ±Ó







(di1 ∨ di2 ∨ di3)
Ý­âËÞ±×VÓ*ËÞ±Ó
























































































































{V, F,C1, C2, , . . . , Cm, u1, u1, u2, u2, . . . , un, un}
<Ùæâ ±×ﬀÙÒ*ÏñåëÙ7ÖCÙ7Ñoá3ÒﬀÏ	×ÌÏÒ*Ó


















Ý»ÒﬀÞ±×Ó*ËÞ±Ó*Ï\Ñ Ùç÷>Ë×*ÍæÞ±ÑoÏ¥Êe CÙï2Þ±Ö ÔlÏYï2ÏÒ¢Ù7×*à±×*ÏÒ¢Ù âþËÞ±××ﬀÙï2Ð Ö±Ï
S
Ý[ÙßÏïºâËÞ±× Ï	Öl÷Ù7Ö~ÓﬀÒ






















































































































































































































































































































































































































ÔlÏ¹Ñ Ù ×*ÕÔlÞCï2Ó*ÐoËÖﬃÌÊÌÏ Óﬂá3âÏúÔlÏúÔlÕ	×*Ð ßÙ7Ó*ÐoËÖ ï2Ë×*×*ÏÒmí






























































































































































































































































































































































































































































































































































  íßí E









































































































































0 ∗ z = 0
®¿























































































(αTSG1) : S → 0 0
UV


























(T ∪NT )∗ ×R
kMPORQ
(T ∪ NT )∗
MPZ[ORQZ
m
























(. . . (S ◦α1) ◦ . . . ) ◦αn = w
q
MP_[fgYoQ







m δ = α1 ◦ . . . ◦αn
xCÃMPYXU>]^UijW_[U
m (S →
























































































































































m [1, S, 3]
[1, S → A B, 3]
[1, A, 2]
[1, A→ 0, 2]
[1, 0, 2]
[2, B, 3]







































































t1, . . . , tn
q
_pMkaYZ[PMPVZ[fgOMgQoQfS>Z[aUNU\QV















































































































































































































































































RTS −→ RTS ×NT × ((T ∪ NT )
∗























































































































































































































(∅, Y1Y2• → Y1 Y2)













(∅, Y1Y2 . . . Yn−1• → Y1Y2 . . . Yn−2• Yn−1)




















(α,X → Y1 . . . Yn)
"
ûRö%	`öß &|û' ø([þ g÷
(α,X → Y1Y2 . . . Yn−1 •
























































































) 7−→ vb(rb) = (vCF (α)
rb = (∅,
,
























F¹ò . ãô5K3M*÷R õOó0/M*K³K3M*
ÃfQfgORQ
m





































































































































































































































































































ν1 . . . νn
kMPORQ









ID(ν, {ν1; . . . ; νn})
x
ID(ν, {ν1; . . . ; νn}) =
⋃
{d1 ,...,dn} ∈ ID(ν1)×···×ID(νn)
< ν : d1, . . . , dn >
UOOfgVoMPO~V







































































































































































































































(dp,df )∈ED(P 3 red(ν))×ID(Fr 3 red(ν))












































































































































































































































































































































































































































































Interne([i, ξ, j]) ∗ Externe([i, ξ, j])
¤



































































































































































































































































































































































































































































1 ≤ i ≤ n g
^n^ﬁel&^
2 ≤ k ≤ n− i + 1
j
el&m0^ﬁel&^




































g 1  k − 1
t-uvEw5yEz&{|vE}
[okloiKŁ^ﬁ(^
g N1 = {Y,  ,  ,  }
i






















g N2 = {Z,  ,  ,  }
i

















g {X, liste  regles,  ,  }
io`[






























g N = {Y,  ,  ,  }
i




















g {X, liste  regles,  ,  }
i&`[











g {X, ∅, 0, 0} 

ﬁel&^i





















































































































































































































































&ν2 = 0 Ð





in(νr)← in(νr) + v(R) ∗ in(ν1) ∗ in(ν2)





































































































&ν2 = 0 Ð





ex(ν1)← ex(ν1) + v(R) ∗ ex(ν) ∗ in(ν2)











































































































    
F  G
	








































































M = (mi)1≤i≤|M |
x
«Ô¹Uka\S>f^kMPegUU\QVÁU>ÒU\S>VmazUOLVYfgmMPO~V





















































































































































C(M) = − log Pa(O|M) − log Pl(M)
UV



















































































































































































































































































































































































































































































































⇒ Mi+1 = Argmin
M∈E
C ′i(M)




⇒ |Mi+1|(C(Mi+1)− C(Mi)) ≤ |M
0|(C(M0)− C(Mi))





















































































































































































































i ≥ 1 !
Mi = A(E,C,C(Mi−1))
⇒ Mi = Argmin
M∈E
C ′i−1(M)
⇒ C ′i−1(Mi+1) ≥ C
′
i−1(Mi)
⇒ |Mi+1|(C(Mi+1)− C(Mi−1)) ≥ |Mi|(C(Mi)− C(Mi−1))
ôªýú;ùﬀ%ý  <­ü=Ûü	 ü
­














! C(Mi−1) > C(Mi) å
$¨ùhý




















































i = if !
$¦üC7'%ß
ßﬀÛßV7'%üL7'%ü





















































































































#þM$5gùﬃ7'%ü ùhýF$ ü KùﬃFF
ﬁ$¦ß)K'%þ









+ý+ü¨ßÛßV9ý+ü	ﬀ%ý +ü¨þ+ü¨þBùhßÛþ+ß6!ü¨þ+ü	2BÛüIú_ü 1ﬀ%ý0ùﬃ+ü cﬀ6



























ü Aﬀgùhý0ù 	+ý+ü  ú'
ú 	­ü>  $¦ý+ß#ü¨þÃù
#ýF






i≤|M | log P (xi|xi−N ...xi−1) +
q




















































minC(M) − β|M | !
ßt'wèú;'+ß­ß+ü¨ý*Ûü Tﬀgùhý0ù 	+ý+ü 













































































































































































































































minC(M)− β|M | !
ßE'w¢ú;'+ßÛß+ü¨ý4Ûü Rﬀgùhý0ù 	+ý+ü 




















































− log P (X → t)
ﬀgùhý






































































































































































R P (R) C(R)
^}Ł
R P (R) C(R)
R11  → u 1/3 0, 477 R23  → 
d
1/2 0, 301
R21  → u  1/3 0, 477 R33  →
}U
1/2 0, 301
R31  →  >  1/3 0, 477 R35  →  z
}
1/15 1, 176




1/2 0, 301 R5  → £¤

¤5¥ 14/15 0, 030
R22 u →  ﬂ¡
¢d
1/2 0, 301 R4  → ¥

1/2 0, 301
R32  → ¦Ł§ 1 0 R34  →

§ 1/2 0, 301
¨4©ªc«&¬8­®4¯"°R±	²ﬃ³´ µE¶´1³·3²ﬃ¸F·¹¹<·º¸´J· »ﬃ´ ¼c³´	½¸Fµ^¾¸¿ﬃÀ·Àº³ºÁÂ µE´	Á^³´	½¸Fµ
¼%¿ﬃÃÁFµ	­ÄE´P¼%¿ﬃÃÁR¶;Å½Æ´C¸±	²ﬃ³´"»·½Á
− log P (R)
­

























R11 ä R12 R21 ä R22 ä R23 R31 ä R32 ä R33 ä R34 ä R35

















































ﬃ'%ýtÛü Pý 	ﬃÛü u+ü¨ýîßÛþgù­ü 














#þ3'$	$¦ü F0ß#ü Iú_ß ßÛþ'%üC)#ﬀgùhý+ß­ýªú_ü
i = 0 !
ü	*7'%üPÛü	'%ý(0ùhß­ü
ú_ßîßÛþ'%ü")#ﬀgùhý+ßÛýBú_ü







C ′i(M) Mi C(Mi)
A1 A2 A3
i = 0 0 C(M) 0, 778 1, 08 2, 26 A1 0, 778
i = 1 0, 778 C(M)− 0, 778|M | 0 −0, 477 −0, 852 A3 0, 565
i = 2 0, 565 C(M)− 0, 565|M | 0, 213 −0, 051 0 A2 0, 540





































































































































































































































































































































































































	;: <: = >: ?:    ;@BAC:
Aµ





#þ+ß­ü¨þJ7'%ü	7'%ü Tü%I+ý0ùhßF9ú_ü uBgùﬃ+ü ºü	ﬂú_ü 





IãçYXﬃçZX yó<êNb b ê
JÍó<ð'ñ x ñífqkñ|cKJac&íºcKJYp)^ îMLêúówqTó<ð'ñ
0
ücSU



















ﬃ'%ý/Ûü P#ý0ù@ ùhßÛý+ü M#ßBB+ßÛü¨þ%þ%ü 

















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































§ Opéh¤ Ng Q(Ra¦ÀO]²`ÎV¡7§WqÊq«°Q»¤Q½¼«KTQ]OKR¹ÎV§O¡
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